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Abstract

This project was a visual study of the internal flow patterns of thermosyphon at both the
evaporator and condenser sections. The experimental setup consisted of two sets i.e. one was built
to observe the flow patterns in the evaporator section made of Pyrex glass tube and another was
built to observe the flow patterns in the condenser section made of Pyrex glass tube. The inside
diameter and outside diameter of both sets were 12 and 16 mm respectively. The evaporator,
adiabatic and condenser lengths were 360, 200 and 305 mm respectively. In order to investigate
the effects of the evaporator temperature, filling ratio, inclination angle and type of working fluid
on the two-phase flow pattern and heat transfer rate of a thermosyphon, the experiment was
conducted at the evaporator temperatures of 50, 60, 70 and 80°C, filling ratios of 30, 50 and 70%
of the evaporator volume, inclination angles of 30, 50, 70 and 90 degree from horizontal axis. The
working fluids tested were water and mixture of water and ethanol at the ratio of 1:1 by volume,
The volume flow rate and temperature of cold water at the inlet of condenser section were always
maintained at 0.6 Vmin and 25°C respectively. The flow rate of hot water that flowed through the
evaporator part was kept at 1.3 Vmin. After the steady state was reached, the cold water
temperatures at the inlet and outlet of the condenser part were recorded and the pictures of flow
patterns in the evaporator and condenser parts were taken by the still and video digital cameras. It

can be summarized from all resuits that the flow pattern changed from Slug flow to Chumn flow



and Annular flow with in¢reasing the evaporator temperature and the heat rate also increased. The
maximum heat transfer rate occurred at the evaporator temperature of 80°C. The main flow
pattern within thermosyphon was Slug flow for 30% filling ratio whereas for 50 and 70% filling
ratio, the majority was Annular flow. The maximum heat transfer rate occurred at 50% filling
ratio, The two-phase flow boiling of working fluid inside thermosyphon with the inclination
angies of 50 and 70 degree started to be observed at the lower evaporator temperature than that
for the inclination angles of 30 and 90 degree. The heat transfer rate was maximum at the
inclination angle of 70 degree. The boiling of water more intensely and continually occurred in
various flow patterns than for the mixed working fluid. The heat transfer rate of water was three

times higher than that of mixed working fluid.
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